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 6FKLMQV¶ DW DO
LQWHUQDWLRQDOUHVHDUFKLQIRXQGWKDW³WKHUHDUHRYHU+29ODQHNPLQXVHVSUHDGDPRQJDSSUR[LPDWHO\
DUWHULDOSURMHFWVDQGRYHUPRWRUZD\DSSOLFDWLRQV´ZRUOGZLGH6FKLQMV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ODUJHVWFLW\LQ*UHHFHFXUUHQWO\DFFRPPRGDWLQJDSSUR[LPDWHO\FLWL]HQVLQLWVJUHDWHUDUHDDFFRUGLQJWRWKH
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RIWULSVPDGHE\SDVVHQJHUVLQSULYDWHFDUVZDVIRXQGWREH'HVSLWHLWVSRSXODWLRQVL]HDQGJURZWKWKHFLW\
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WUDP EXV WUROOH\ EXV HOHFWULF UDLOZD\ DQG VXEXUEDQ WUDLQ V\VWHPV $872 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WUDQVSRUWDWLRQDQGWUDIILFUHODWHGHQYLURQPHQWDOSUREOHPVDUHXVXDOO\WDFNOHGZLWKWKHLPSOHPHQWDWLRQRIODUJHVFDOH
LQIUDVWUXFWXUHSURMHFWVWKDWDUHHLWKHUFXUUHQWO\XQGHUFRQVWUXFWLRQLHPHWURRUXQGHUFRQVLGHUDWLRQLHRXWHUULQJ
URDGVXEPHUJHGWXQQHOWRE\SDVVWKHFLW\FHQWUH7'0PHDVXUHVRQWKHRWKHUKDQGKDYHUDUHO\EHHQDWWKHFUX[RI
WKHWUDQVSRUWDWLRQDJHQGDHYHQLIWKHODVWPDMRUKRPHEDVHGTXHVWLRQQDLUHVXUYH\LQWKHFLW\VKRZHGWKHRSSRVLWHD
WRWDORIRIWKHSHRSOHSDUWLFLSDWLQJLQWKHVXUYH\JDYHDQDSSUREDWRU\DQVZHURQWKHLQWURGXFWLRQRIFDUSRROLQJ
PHDVXUHVLQ7KHVVDORQLNL'HVSLWHWKLVIDFWDQ\HIIRUWVWRZDUGVWKHLPSOHPHQWDWLRQRIDQ+29ODQHVWLOOUHPDLQRQD
UHVHDUFKOHYHO
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)LJXUH  VKRZV WKH OLQNV RI WKH FHQWUDO URDG QHWZRUN RI WKH FLW\ ZKHUH WKH +29 ODQH ZDV SODQQHG IRU
LPSOHPHQWDWLRQ7KHVSHFLILFURDGD[LVFRQVLVWVRIWKUHHVWUHHWVDQGLVORFDWHGLQWKH&%'DUHDRIWKHFLW\7KHURDG
D[LV H[WHQGV WR D WRWDO RI  NP DQG VHUYHV ORZHU WUDIILF YROXPHV FRPSDUHG WR DGMDFHQW VWUHHWV GXH WR LWV SRRU
JHRPHWULFDOFKDUDFWHULVWLFVRQHZD\VWUHHWZLWKRQHODQHDORQJ6YRORX6WUHHWDQG.HUDPRSRXORX6WUHHWZHVWERXQG
GLUHFWLRQDQGRQHODQHSHUGLUHFWLRQDORQJ(UPRX6WUHHWIRUDOOW\SHVRIYHKLFOHV+RZHYHULWVUROHWRWKHFHQWUDO
QHWZRUN IXQFWLRQ LV RI JUHDW VLJQLILFDQFH VLQFH LW LV RQH RI WKH WKUHH FHQWUDO D[HV WKDW SURYLGH FRQQHFWLRQ RI WKH
HDVWHUQSDUWZLWKWKHZHVWHUQSDUWRIWKHFLW\WKURXJKWKHFLW\FHQWUH7KHVHVWUHHWVDQGWKHLULQWHUFRQQHFWLRQVIRUP
WKHEXIIHU]RQH7KHDOORZHGHQWUDQFHSRLQWVWRWKH+29ODQHDUHDOVRRXWOLQHGLQ)LJXUHLQUHGEXOOHWVSRLQWV$
DQG%ZKHUHDVWKHHQGRIWKH+29ODQHLVDWSRLQW&7KHLGHDEHKLQGWKHFKRLFHRIQXPEHUWZRDQGORFDWLRQRI
WKHHQWUDQFHSRLQWVZDVLQDFFRUGDQFHZLWKWKHPDLQREMHFWLYHRIWKHPHDVXUHWKDWEHLQJWKHUHGXFWLRQRIGHOD\V$
JUHDWHUQXPEHURIDOORZHGHQWUDQFHSRLQWVWRWKHODQHZRXOGRQWKHRQHKDQGHQKDQFHDFFHVVLELOLW\EXWZRXOGDWWKH
VDPHWLPHGLVWXUEWKHRWKHUZLVHXQLQWHUUXSWHGWUDIILFIORZRIWKH+29ODQH7KHILUVWHQWUDQFHSRLQWZDVSODFHGLQ
WKH HDVWHUQ HQG RI WKH SURSRVHG+29 ODQH WR VLJQLI\ LWV EHJLQQLQJ 7KH OHQJWK RI WKH+29 FRUULGRUZRXOG QRW
MXVWLI\WKHSODFHPHQWRIGHQVHUHQWUDQFHSRLQWVWKHUHIRUHWKHVHFRQGDQGODVWRQHZDVORFDWHGLQWKHPLGGOHRIWKH
FRUULGRU%RWKHQWUDQFHSRLQWVZHUHVLWXDWHGLQWKHQRGHVWKDWVHUYLFHWKHKLJKHVWWUDIILFIORZDORQJWKHFRUULGRU$OO
WXUQLQJPRYHPHQWV WRZDUGV WKH+29ODQHKDYHEHHQSURKLELWHGZKLOHDOO WXUQLQJPRYHPHQWV IURPWKH ODQHKDYH
EHHQSUHVHUYHG DV WKH\ FXUUHQWO\ DUH WKHPDMRULW\RI WKH WXUQLQJPRYHPHQWV DUH UHJXODWHGZLWK WUDIILF OLJKWV DQG
WZRZD\VWRSV7KHVHFKDQJHVZHUHDSSOLHGWRYHKLFOHVRIDOOFODVVHVEXWWKDWRIEXVHVZKRVHSUHVFKHGXOHGURXWH
UHPDLQHGWKHVDPH


)LJXUH*UDSKLFUHSUHVHQWDWLRQRIWKHFHQWUDODUHDWHVWHGLQ6$7851
6LQFHWKHUHIHUHQFHDUHDRILPSOHPHQWDWLRQLVODUJHO\FKDUDFWHUL]HGE\UHVLGHQWLDODQGFRPPHUFLDO ODQGXVH WKH
DOORZHGFODVVHVRIYHKLFOHVHQWHULQJWKHODQHZHUHDGMXVWHGWRWKHH[LVWLQJFRQGLWLRQV%HVLGHVYHKLFOHVFDUU\LQJWZR
RU PRUH SDVVHQJHUV  LQFOXGLQJ WD[LV PRWRUF\FOHV SXEOLF DQG VWDWH FDUV DQG EXVHV WZR H[WUD FDWHJRULHV
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LQFOXGLQJYHKLFOHVRIUHVLGHQWVRIWKHVWUHHWLQGHSHQGHQWRIRFFXSDQF\DQGJRRGV¶YHKLFOHVZHUHDOVRFRQVLGHUHGWR
EHDOORZHGWRHQWHUWKHODQH
'DWD DQG IDFWV SUHVHQWHG LQ WKLV VWXG\GHULYH IURPD UHVHDUFK FRQGXFWHGE\ WKH )DFXOW\RI5XUDO	6XUYH\LQJ
(QJLQHHULQJRIWKH$ULVWRWOH8QLYHUVLW\RI7KHVVDORQLNLLQ.LWLVHWDOFRQFHUQLQJWKHLPSOHPHQWDWLRQRI
DQ+29ODQHLQWKHFHQWUHRI7KHVVDORQLNL7KHUHVXOWVLQVHFWLRQDUHEDVHGRQWKHH[DPLQDWLRQRIWKHIROORZLQJ
VFHQDULRV6FHQDULR³%HIRUH´VLWXDWLRQ7KHURDGD[LVDVVKRZQLQ)LJXUHIURP$JJHODNL6WUHHWHDVWHUQSDUWRI
WKHFLW\SRLQW$DORQJ6YRORX6WUHHW.HUDPRSRXORX6WUHHWDQG(UPRX6WUHHWSRLQW%WR'UDJRXPL6WUHHWZHVWHUQ
SDUWRIWKHFLW\SRLQW&ZLWKRXWDQ+29ODQHDVWKHVLWXDWLRQFXUUHQWO\VWDQGVRQHODQHIRUDOOW\SHVRIYHKLFOHV
SDUNLQJDOORZHGDWERWKVLGHVRIWKHVWUHHWV6FHQDULR³$IWHU´VLWXDWLRQ7KHURDGD[LVRILPSOHPHQWDWLRQZLWKDQ
+29ODQHUXQQLQJRQO\WKURXJKRXWPRUQLQJSHDNKRXUV WKHHQWUDQFH WRZKLFKLV OLPLWHGLQWZR
SRLQWV$DQG%DQGWRZKLFKDOOWXUQLQJPRYHPHQWVDUHSURKLELWHG
:KDWFRQFHUQVWKHWUDIILFYROXPHDSSOLHGWRWKHODQHLQWKH³$IWHU´VFHQDULRWKDWZDVGHGXFWHGIURPWKHIROORZLQJ
LQIRUPDWLRQ D WKH QXPEHU RI UHVLGHQWV¶ YHKLFOHV HQWHULQJ WKH ODQH HLWKHU ZLWKRXW DQ\ RWKHU SDVVHQJHU 6LQJOH
2FFXSDQF\9HKLFOH629RUZLWKDWOHDVWRQHPRUHSDVVHQJHULQWKHYHKLFOH+LJK2FFXSDQF\9HKLFOH+29E
WKHQXPEHURIYHKLFOHVWKDWDUHFXUUHQWO\FODVVLILHGDV+29FWKHQXPEHURIYHKLFOHVWKDWZLOOEHFODVVLILHGDV+29
DIWHU WKH LPSOHPHQWDWLRQ RI WKH PHDVXUH ,Q DQ HIIRUW WR DFFXUDWHO\ HVWLPDWH WKHVH ILJXUHV D VHW RI DFWLRQV ZHUH
XQGHUWDNHQVLQFHGDWDZDVQRWGLUHFWO\DYDLODEOH)RUDWKHDYHUDJHQDWLRQDOSULYDWHFDURFFXSDQF\ZDVIRXQGWREH
YHKLFOHVSHUUHVLGHQWVZKLOHWKHUHVSHFWLYHQXPEHURIUHVLGHQWVZDVIRXQGWREHIRUWKHURDGD[LVRI
LPSOHPHQWDWLRQ&DOLEUDWLRQPHDVXUHVZHUHPDGH IRU WKH FDOFXODWLRQ RI EZKHUH RI WKH YHKLFOHV FXUUHQWO\
WUDYHOOLQJ WKURXJK WKH SURSRVHG URDG D[LV ZHUH IRXQG WR IXOILOO WKH +29 UHTXLUHPHQWV RI WKH ODQH  7KH
FDOLEUDWLRQPHDVXUHV LQFOXGHG ILHOG UHVHDUFK LQ WKH SURSRVHG HQWUDQFH SRLQWV RI WKH+29 ODQH LQ WKUHH GLIIHUHQW
ZHHNGD\VWKWRWK0D\GXULQJWKHPRUQLQJSHDNKRXUVDPDP7KHREVHUYHUVKDGWRILOOLQD
UHVHDUFK VKHHW LGHQWLI\LQJ WKH QXPEHU RI SDVVHQJHUV LQ HYHU\ YHKLFOH )LQDOO\ DQ DVVXPSWLRQ FRQFHUQLQJ WKH
SHUFHQWDJHRISHRSOHFKDQJLQJIURP629WR+29DIWHUWKHLQWURGXFWLRQRIWKH+29ODQHZDVPDGHIRUFZLWKWKDW
SHUFHQWDJH FRQFOXGHG WR EH  +RZHYHU D PRUH GHWDLOHG VHQVLWLYLW\ DQDO\VLV RQ WKLV VSHFLILF SDUDPHWHU FRXOG
GHWHUPLQHWKLVSHUFHQWDJHLQDPRUHVFLHQWLILFGHWDLO
6LPXODWLRQ0RGHO
7KHWUDIILFVLPXODWLRQPRGHOWKDWZDVXVHGIRUWKHHYDOXDWLRQRIWKHVFHQDULRVFRQFHUQLQJWKHLPSOHPHQWDWLRQRI
DQ +29 ODQH LQ WKH FLW\ RI 7KHVVDORQLNL ZDV 6$7851 6LPXODWLRQ DQG $VVLJQPHQW RI 7UDIILF WR 8UEDQ 5RDG
1HWZRUNV9DQ9OLHW6$7851LVDVXLWHRIIOH[LEOHPDFURVFRSLFQHWZRUNDQDO\VLVSURJUDPVGHYHORSHGDW
WKH ,QVWLWXWH IRU 7UDQVSRUW 6WXGLHV8QLYHUVLW\ RI /HHGV 8. ,W LV D FRPELQHG WUDIILF VLPXODWLRQ DQG DVVLJQPHQW
PRGHODWDPDFURVFRSLFOHYHOIRUWKHDQDO\VLVRIWUDIILFPDQDJHPHQWVFKHPHVRYHUUHODWLYHO\ORFDOL]HGQHWZRUN7KH
XVH RI 6$7851 DV D WRRO WR DVVHVV WUDIILF DQG HQYLURQPHQWDO LPSDFWV KDV EHHQ SURYHG RI JUHDW LPSRUWDQFH LQ
YDULRXVUHVHDUFKHIIRUWVLQWKHFLW\RI7KHVVDORQLNL7KH6$7851H[WHQGHGURDGQHWZRUNXVHGIRUWKHSXUSRVHVRI
WKLVSDSHUFRQVLVWVRIVLPXODWLRQQRGHVDQG]RQHVDQGLQFOXGHVWKHZKROH7KHVVDORQLNL¶VFHQWUDODUHD)LJXUH
7KHUHVSHFWLYHQRGHVLQFOXGHSULRULW\MXQFWLRQVWUDIILFVLJQDOVH[WHUQDOQRGHVGXPP\QRGHVDQG
URXQGDERXW
7KH 7KHVVDORQLNL 6$7851PRGHO ZDV GHYHORSHG FDOLEUDWHG DQG YDOLGDWHG LQ  UHSUHVHQWLQJ WKH DYHUDJH
WUDIILFIORZVDQGFRQJHVWLRQFRQGLWLRQVGXULQJWKHPRUQLQJSHDNSHULRGLQWKHFLW\FHQWHU7KHRYHUDOODYHUDJHVSHHG
RI WKHQHWZRUN LVNPKLQFOXGLQJ MXQFWLRQGHOD\VDQG WKHDYHUDJH WULSGLVWDQFH LQ WKHPRGHO LVNPWKH
GLVWDQFH¶VYDOXHVUHSUHVHQWVWKHUDQJHRIWKHPRGHOHGDUHDLHRQO\WKH&%'RIWKHFLW\LVPRGHOHG7KHGDWDXVHG
IRUWKHGHYHORSPHQWRIWKHPRGHOGHULYHIURP7KHVVDORQLNL¶V*HQHUDO7UDQVSRUWDWLRQ6WXG\7RWKHZULWLQJRIWKLV
UHSRUWQRRIILFLDOYDOLGDWLRQRIWKHGDWDKDGEHHQSRVVLEOH7KHYDOXHVRIWKHSHUIRUPDQFHLQGLFDWRUVZHUHFDOFXODWHG
IRUWKHURDGQHWZRUN³EHIRUH´DQG³DIWHU´WKHLPSOHPHQWDWLRQRIWKHSURSRVHG+29ODQH7KHSDUDPHWHUVH[DPLQHG
LQWKLVUHVHDUFKLQFOXGHWUDIILFYROXPHVVSHHGGHOD\VDQGWKHXVHRIWKHURDGQHWZRUNH[SUHVVHGLQWUDYHOGLVWDQFH
SFXNPDQGLQWUDYHOWLPHSFXKZKHUHSFXLVDSDVVHQJHUFDUXQLW7KHVHLQGLFDWRUVDUHGLUHFWO\FRQQHFWHGZLWK
WKH HQYLURQPHQWDO LPSDFWV RI WKH SURSRVHG VFKHPH ZKLFKZHUH DVVHVVHG E\ WKH H[DPLQDWLRQ RI WKH HPLVVLRQ RI
SROOXWDQWVDQGIXHOFRQVXPSWLRQ6$7851XVHVDOLQHDUPRGHOZLWKH[SODQDWRU\YDULDEOHVRIWLPHGLVWDQFHSULPDU\
DQGVHFRQGDU\VWRSV+HQFHWKHEDVLFHTXDWLRQIRUWKHHPLVVLRQRISROOXWDQWLIURPDOLQNLV

(L DLGDLWFDLWTDLVDLVT 
 
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ZKHUH (L VWDQGV IRU WKH UHVSHFWLYH HQYLURQPHQWDO HPLVVLRQ XQGHU LQYHVWLJDWLRQ G LV WKH OLQN GLVWDQFH LQ
NLORPHWHUV WF LV WKH DYHUDJH FUXLVH WUDYHO WLPH RQ WKH OLQN LQ KRXUV WT LV WKH WLPH VSHQW ³LGOLQJ´ LQ TXHXHV DW
MXQFWLRQVLQKRXUVVUHSUHVHQWVWKHWRWDOQXPEHURIµSULPDU\¶RUµIXOO¶VWRSVDWDQLQWHUVHFWLRQHJZKHUHDYHKLFOH
DUULYHVDW WKHHQGRIDTXHXH V UHSUHVHQWV WKH WRWDOQXPEHURI µVHFRQGDU\¶ VWRSVHJ VWRSVWDUWVZKLOHDYHKLFOH
PRYHVXSLQDTXHXHTLVWKHYHKLFOHIORZDQGDLDUHGHIDXOWFRHIILFLHQWVFRQFHUQLQJHDFKSROOXWDQW7KHVHGHIDXOW
FRHIILFLHQWVKDYHEHHQGHWHUPLQHGE\WKHPRGHOLWVHOIWKURXJKSUHYLRXVUHVHDUFKVWXGLHV0DW]RURV0DW]RURV
HWDODQGWKHLUYDOXHVDUHVXPPDUL]HGLQ7DEOH,QRUGHUWRFDOFXODWHWKHHQYLURQPHQWDOLPSDFWRIHDFKURDG
D[LV 6$7851 VXPV WKH YDOXHV RI WKH SROOXWDQWV IRU DOO WKH OLQNV LQFOXGHG LQ WKH URDG /HDG HPLVVLRQV DUH QRW
FDOFXODWHGLQWKLVSDSHUDVWKHVHHPLVVLRQVWHQGWR]HUR

7DEOH'HIDXOWSDUDPHWHUYDOXHVRIWKHILYHVWDQGDUGSROOXWDQWVLQ6$7851

3ROOXWDQWV .LORPHWHU &UXLVH+RXU ,GOH+RXU 3ULPDU\6WRS 6HFRQGDU\6WRS
L ĮL ĮL ĮL ĮL ĮL
&2JSFX     
&2JSFX     
12[JSFX     
+&JSFX     

,Q RUGHU WR HVWLPDWH WKH WRWDO DPRXQW RI SHWURO FRQVXPHG ZLWKLQ WKH VLPXODWHG QHWZRUN 6$7851 XVHV WKH
IROORZLQJHTXDWLRQ

  I )/3.G)/3+W)/336V)/366V
 
ZKHUHIVWDQGVIRUWKHIXHOFRQVXPSWLRQLQOLWHUVGLVWKHWRWDOWUDYHOGLVWDQFHLQYHKLFOHNLORPHWHUVWLVWKHWRWDO
GHOD\HG LGOLQJ YHKLFOHKRXUV V DQG V UHSUHVHQW WKH VDPH QXPEHUV DV DERYH DQG WKH ³ZHLJKWLQJ´ SDUDPHWHUV
)/3.HWFKDYHEHHQDVVLJQHGGHIDXOWYDOXHVDV IROORZV)/3. )/3+ )/336 )/366 


5HVXOWV
5HVXOWVFRQFHUQLQJWKHD[LVRILPSOHPHQWDWLRQ
7KLVVHFWLRQSUHVHQWVWKHYDOXHVRIWKHH[DPLQHGSDUDPHWHUVUHIHUULQJRQO\WRWKHURDGD[LVZKHUHWKH+29ODQHZDV
SODQQHGDQGH[DPLQHG7DEOHVXPPDUL]HVWUDIILFUHODWHGILQGLQJVRIWKHUHVHDUFKVWXG\7KHDYHUDJHWUDIILFYROXPH
GURSVDIWHUWKHLQWURGXFWLRQRIWKHPHDVXUH\HWRQO\VOLJKWO\7KHGURSLQWKHDPRXQWRIWUDIILFYROXPHLVDUHVXOWRIWKH
GHFUHDVHG QXPEHURI YHKLFOHV WKDW FDUU\SDVVHQJHUV DQG DUH WKXV DOORZHG LQ WKH ODQH+RZHYHU WKLV GHFUHDVH LV
SDUWLDOO\EDODQFHGWKURXJKWKHDWWUDFWLYHQHVVRI WKHODQHKLJKHUDYHUDJHVSHHGOHVVDYHUDJHGHOD\WKDWUHVXOWV LQ WKH
GLVWULEXWLRQRIPRUHYHKLFOHVLQWKH+29FRUULGRU7KHPDUJLQDO WUDIILFYROXPHGHFOLQHFRXSOHGZLWKWKHSURKLELWHG
WXUQLQJPRYHPHQWVWRWKHODQHODUJHO\DIIHFWVWKHGHOD\VLQWKHODQHZKLFKLVUHIOHFWHGLQWKHLUUHGXFWLRQE\$V
IDUDVWKHDYHUDJHVSHHGLQWKHODQHLVFRQFHUQHGLQFOXGLQJWKHMXQFWLRQGHOD\VLWLVVXEVWDQWLDOO\LQFUHDVHGIURP
NPKUWRNPKULQWKH³DIWHU´VLWXDWLRQVFHQDULR
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
7DEOH9DOXHVRIWUDIILFUHODWHGLQGLFDWRUVLQWKHEHIRUHDQGDIWHUVLWXDWLRQUHIHUHQFHDUHDD[LVRILPSOHPHQWDWLRQ

 ³%HIRUH´6LWXDWLRQ ³$IWHU´6LWXDWLRQ 'LIIHUHQFH
$YHUDJH7UDIILF9ROXPH
SFXKU   
$YHUDJH6SHHGNPKU   
$YHUDJH'HOD\VHF   

,Q7DEOHWKHGLIIHUHQFHLQ&2HPLVVLRQVLQWKHURDGD[LVRILPSOHPHQWDWLRQEHIRUHDQGDIWHUWKHDSSOLFDWLRQRI
WKH+29ODQHLVGHSLFWHG7KHUHLVDUHPDUNDEOHGHFOLQHRILQWKHDPRXQWRI&2HPLWWHGLQWKHODQHZKLOHWKH
UHVSHFWLYHGURSLQ&2HPLVVLRQVLVDOVRLQWKDWDUHD+&DQG12[HPLVVLRQVDUHDOVRIDOOLQJVLJQLILFDQWO\LQ
WKH+29ODQHFDVHE\DQGUHVSHFWLYHO\

7DEOH9DOXHVRIHQYLURQPHQWDOLQGLFDWRUVLQWKHEHIRUHDQGDIWHUVLWXDWLRQUHIHUHQFHDUHDD[LVRILPSOHPHQWDWLRQ

 ³%HIRUH´6LWXDWLRQ ³$IWHU´6LWXDWLRQ 'LIIHUHQFH
&2(PLVVLRQVNJ   
12[(PLVVLRQVNJ   
+&(PLVVLRQVNJ   
&2(PLVVLRQVNJ   
)XHO&RQVXPSWLRQ
OKU   

7KHWRWDOIXHOFRQVXPSWLRQLQWKHSURSRVHG+29ODQHDOVRGHFUHDVHVFRQVLGHUDEO\,Q6FHQDULRLWLVIRXQGWREH
OKUZKLOHWKLVILJXUHGURSVE\WROKUDIWHUWKHDSSOLFDWLRQRIWKH+29ODQH

5HVXOWVFRQFHUQLQJWKHEXIIHU]RQHZLWKRXWWKHD[LVRIWKH+29LPSOHPHQWDWLRQ

7KLVVHFWLRQGHPRQVWUDWHVWKHLPSDFWVRIWKH+29ODQHLQWKHEXIIHU]RQHRIWKHLPSOHPHQWDWLRQLHWKHDGMDFHQW
VWUHHWVWRWKH+29URDGD[LVH[FOXGLQJWKHDQDO\VLVRIWKHODWWHU7KHEXIIHU]RQH LVHYDOXDWHGFRQFHUQLQJLWV WUDIILF
UHODWHG DQG HQYLURQPHQWDO LQGLFDWRUV VLQFH LW LV WKLV ]RQH WKDW ZLOO EHPRVWO\ LQIOXHQFHG E\ D UHDOL]DWLRQ RI VXFK D
SURMHFW:LWKLQWKHEXIIHU]RQHRIWKHVFKHPHOLHDOODGMDFHQWVWUHHWVRIWKHH[DPLQHG+29ODQHSOXVWZRPDMRUDUWHULDO
URDGVQRUWKDQGVRXWKRIWKHSURSRVHG+29ODQH7DEOHRXWOLQHVWKHWUDQVSRUWDWLRQDOLPSDFWVRIWKH+29ODQHLQWKLV
]RQH,WLVQRWHZRUWK\WKDWWKHDYHUDJHGHOD\LVLQFUHDVHGE\LQWKHEXIIHU]RQHDQGDVDFRQVHTXHQFHWKHDYHUDJH
VSHHGGURSVE\7KLV ULVH LV DOVR DIIHFWHGE\ WKH KLJKHU OHQJWKRI JHQHUDWHGTXHXHVGXH WR WKH LQFUHDVHRI WKH
DYHUDJHWUDIILFYROXPHSFXKUWRSFXKU7KHLQFUHDVHLQWKHWUDIILFYROXPHLQWKHEXIIHU]RQHGRHVQRW
UHIOHFWWKHGURSRIWUDIILFYROXPHLQWKH+29URDGD[LVDQGWKLVRFFXUVGXHWRWKHGLVWULEXWLRQRIWUDIILFWRRWKHUURXWHV
RXWVLGHWKHEXIIHU]RQH









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7DEOH9DOXHVRIWUDIILFUHODWHGLQGLFDWRUVLQWKHEHIRUHDQGDIWHUVLWXDWLRQUHIHUHQFHDUHDEXIIHU]RQH

 %HIRUH6LWXDWLRQ $IWHU6LWXDWLRQ 'LIIHUHQFH
$YHUDJH7UDIILF9ROXPH
SFXKU   
$YHUDJH6SHHGNPKU   
$YHUDJH'HOD\VHF   

$OOHQYLURQPHQWDOLQGLFDWRUVLQWKHEXIIHU]RQHDUHVOLJKWO\LPSURYLQJDIWHUWKHDSSOLFDWLRQRIWKH+29ODQH7DEOH
GHQRWHV WKDW 12[ HPLVVLRQV LQ WKH ]RQH DUH PRVWO\ LQIOXHQFHG VLQFH WKH DPRXQW HPLWWHG GHFUHDVHV E\  +&
HPLVVLRQVUHPDLQDWWKHVDPHOHYHOWKH\ZHUHEHIRUHWKHDSSOLFDWLRQRIWKH+29ODQHLQWKDWFDVHWKHFKDQJHLVHLWKHU
QHJOLJLEOHWKXVQRWTXDQWLILDEOHRUWKH6$7851HPLVVLRQPRGHOGRHVQRWUHDFWVHQVLWLYHO\WRWKHQHZVFHQDULR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&RQFOXVLRQV
$PRQJWKHDYDLODEOHWRROVDQGSROLFLHVWRFRQVWUDLQWWKHH[WHQGHGSULYDWHFDUXVDJHDJURZLQJJOREDOWUHQGKDVEHHQ
QRWLFHGLQIDYRURIWKH+29ODQHV$Q+29ODQHLPSOHPHQWDWLRQKRZHYHULVPRUHRIDFRQVWLWXHQWLVVXHRIDQRYHUDOO
7'0DSSURDFK5DWKHUWKDQDVVHVVLQJDQGHYDOXDWLQJVXFKDQHIIRUWDORQH WKHZKROHDSSURDFKVKRXOGEH WDNHQ LQWR
FRQVLGHUDWLRQDQ+29VFKHPHLVDSDUWRIWKHEURDGHUWUDYHOPDQDJHPHQWSLFWXUHRIDJLYHQHQYLURQPHQW
7KHVVDORQLNL¶V+29ODQHLPSOHPHQWDWLRQZRXOGSURYHWREHDQH[FHSWLRQWRWKHLQWHUQDWLRQDOH[SHULHQFHDFFRUGLQJ
WRWKLVUHVHDUFK6XFKDODQHKDVQRW\HWEHHQUHDOL]HGZLWKLQWKH&%'DUHDRIDFLW\7KHRXWFRPHVRIWKLVHQWHUSULVH
DVVHVVHGZLWKWKHKHOSRIDWUDIILFVLPXODWLRQPRGHOSURYHGWRDPHOLRUDWHWKHWUDIILFDQGHQYLURQPHQWDOFRQGLWLRQVLQ
WKHURDGD[LVRILPSOHPHQWDWLRQ$VLJQLILFDQWLQFUHDVHLQWKHDYHUDJHVSHHGE\DQGDQRWHZRUWK\GHFOLQHLQWKH
DYHUDJHGHOD\E\ERWKLPSO\LQJEHWWHUHQYLURQPHQWDOUHVXOWVDORQJZLWKGLPLQLVKHGOHYHOVRISROOXWDQWHPLVVLRQV
ZHUHDPRQJWKHPDLQEHQHILWVRIWKLVUHVHDUFKVWXG\)XHOFRQVXPSWLRQ¶VGHFOLQHE\LQWKHH[DPLQHG+29VHFWLRQ
IXOILOVWKHREMHFWLYHVVHWE\WKHJOREDOVXVWDLQDELOLW\DJHQGDOHVVHQHUJ\XVHGOHVVPRQH\VSHQWEHWWHUHQYLURQPHQWDO
FRQGLWLRQV$VIDUDVWKHEXIIHU]RQHRIWKHSURSRVHG+29ODQHLVFRQFHUQHGWKHWUDIILFUHODWHGLQGLFDWRUVDUHQRWDEO\
ZRUVHQLQJ%RWKDYHUDJHVSHHGDQGGHOD\ILJXUHVGHWHULRUDWHDIWHUWKHLQWURGXFWLRQRIWKHPHDVXUHRQO\WRUHVXOW LQD
PDUJLQDO ULVH RI WKH YDOXHV RI WKH UHVSHFWLYH HQYLURQPHQWDO LQGLFDWRUV (YHQ LI WKLV VOLJKW LPSURYHPHQW RI WKH
HQYLURQPHQWDO FRQGLWLRQV GRHV QRW MXVWLI\ D SUREDEOH LPSOHPHQWDWLRQ RI WKLV SURMHFW WKH SRVVLELOLW\ RI UHDOL]LQJ WKH
+29 ODQH VKRXOGEH ORRNHG LQWR7KDW LVEHFDXVH LIDOO LPSDFWVDUH WDNHQ LQWRFRQVLGHUDWLRQERWK WKHSRVLWLYHRQHV
FRQFHUQLQJWKH+29D[LVLWVHOIDQGWKHQHXWUDORQHVFRQFHUQLQJWKHEXIIHU]RQHRIWKHD[LVWKH+29VFKHPHVHHPVWR
PHHWWKHJRDOVLQLWLDOO\VHW
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